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(54) Emission control catalyst assembly for an engine of a motor vehicle 



(57) An emission control catalyst assembly (1 0) for 
an engine includes a container (12) housing a catalyst 
substrate (34) that substantially fills an enlarged diam- 
eter section (1 8) of the container. The catalyst substrate 



has end faces (36 and 38) that axially intrude into inte- 
riors (40 and 42) of tapered sections (20 and 22) of con- 
tainer (1 2) to allow a more efficient shorter container that 
houses more catalyst material. 
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Description 
TECHNICAL FIELD 

[0001] The field of this invention relates to flow 
through device, a catalytic for engines. 

BACKGROUND OF THE DISCLOSURE 

[0002] The incorporation of a catalyst in an exhaust 
system of engines is becoming universal to reduce pol- 
luting emissions. The catalysts are typically placed in 
the exhaust flow close to the engine such that the ex- 
haust gasses have sufficient heat to activate the cata- 
lyst. The exhaust gasses then flow out to a muffler. 
[0003] Typically, the catalyst is housed in a metallic 
container that is a substantially cylindrical or oval 
shaped container with an inlet and outlet at two opposite 
axial ends. The catalyst substrate material is housed in 
the container and has two opposite end faces. The sub- 
strate diameter is typically significantly larger than the 
exhaust pipe diameter to provide a sufficient substrate 
flow area to reduce back pressure on the engine. Typi- 
cally, the container has a tapered section between the 
inlet and the wider cross-sectional area of a central sec- 
tion of the container as well as between the outlet and 
central section of the container. The tapered sections 
allow for a reasonably acceptable flow development up- 
stream of the flat front face of the substrate and out from 
the rear face of the substrate to provide reasonable flow 
through all parts of the catalyst. The addition of a cata- 
lyst assembly in the exhaust flow may reduce the need- 
ed space for a muffler, but there still is a net increase of 
required space for the exhaust system with the addition 
of a catalyst. Space is a critical commodity in all vehicles 
due to streamlining considerations and weight or fuel 
economy considerations. 

[0004] What is needed is a smaller more efficient as- 
sembly for an emission control catalyst. 

SUMMARY OF THE DISCLOSURE 

[0005] In accordance with one aspect of the invention, 
a catalyst assembly for emission control of an engine 
includes a longitudinally extending container having an 
inlet and outlet at opposite ends thereof. The container 
has an enlarged diameter central section and a tapered 
section interposed between the central section and at 
least one of the inlet and outlet. A catalyst substrate is 
mounted in the central section and has two opposite end 
faces. At least one of the two opposite faces is con- 
toured to extend axially into a respective interior defined 
by a respective tapered section. 
[0006] Preferably the container has a respective ta- 
pered section interposed between the central section 
and both the inlet and outlet. Preferably, both of the two 
opposite faces of the catalyst substrate are contoured 
to extend axially into their respective interiors defined 



by the respective tapered sections. 
[0007] It is desirable that the respective tapered sec- 
tions and the opposite ends of the catalyst substrate 
form two axially oppositely disposed gaps that are ta- 
5 pered toward the radial periphery of the catalyst sub- 
strate. 

[0008] In one embodiment, the container has an outer 
contour with a circular cross-section. The substrate sub- 
stantially fills the central section and has its end faces 
10 each having a radially central flat disc section and a ta- 
pered f rustoconical section that extends into the interior 
of a respective tapered section. 

[0009] The contour of the end face is preferably 
shaped with the use of computational fluid dynamics to 
15 minimize the pressure differential at each point of the 
end face. 

BRIEF DESCRIPTION OF THE DRAWINGS 

20 [0010] Reference now is made to the accompanying 
drawings in which: 



Figure 1 is a perspective view of a catalyst container 
in accordance with one embodiment of the inven- 
tion; 

Figure 2 is a side segmented and schematic view 
of a catalyst assembly found in the prior art; 
Figure 2a is a perspective view of a conventional 
catalyst brick shown in figure 2; 
Figure 3 is a view similar to figure 2 illustrating an 
embodiment of the invention; 
Figure 4 is a view similar to figure 3 illustrating an 
alternate embodiment of the invention; 
Figure 5 is plan view of a cylindrical container hous- 
ing the catalyst brick in accordance with the inven- 
tion; and 

Figure 6 is a plan view of an oval container housing 
the catalyst brick in accordance with the invention. 
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40 DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[001 1 ] Referring now to figure 1 , a catalyst assembly 
10 has a container 12 with an inlet 14 and outlet 16 in 

45 communication with an enlarged diameter central sec- 
tion 1 8. Two tapered sections 20 and 22 extend from the 
central section to a respective inlet 14 and outlet 1 6. 
[0012] A conventional catalyst brick 24 as shown in 
figures 2 and 2a is housed in the central section 18 and 

50 has flat inlet face 26 and flat outlet face 28. The catalyst 
material may be wash coated onto the substrate or may 
be a particulate trapped in the substrate. Some of these 
bricks have a wall flow pattern which forces the exhaust 
gasses to pass through at least one wall of the channel 

55 within the brick. These catalyst bricks are commercially 
available from a plurality of commercial sources. 
[001 3] As shown in figure 3, the catalyst container 1 8 
houses a catalyst brick 34 in accordance with the inven- 
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tion. The brick 34 substantially fills the central section 
1 8. The catalyst brick 34 has end faces 36 and 38 which 
extend into interiors 40 and 42 within respective tapered 
sections 20 and 22 beyond the axial confines of central 
section 1 8. 

[0014] As shown in figure 5, the container may have 
a circular cross section. The outer periphery 54 of the 
brick 34 may also have a circular cross section to sub- 
stantially fill the central section 18. The end faces 36 
and 38 may be defined by a radially central disc section 
44 and 46 and a tapered or f rustocontical section 50 and 
52 that extend to periphery 54. The faces 36 and 38 de- 
fine with tapered sections 20 and 22 two tapered gaps 
56 and 58 that are tapered toward periphery 54. 
[0015] The total volume of brick 34 should be approx- 
imately the same as conventional brick 24, shown in fig- 
ure 2, in order to have similar capacities. As one can 
readily see from the drawings, the same capacity cata- 
lyst assembly is housed in a smaller container 1 2 of sub- 
stantially shorter length as compared to the container 
shown in figure 2. This is by more efficient use of the 
tapered section 20 and 22 to be used as storage for 
some of the catalyst as well as a transitional section 
leading to the enlarged central section 18. 
[0016] Another embodiment is illustrated in figure 4 
where the radially central section 44 is significantly 
downsized from a disc to, for all practical purposes, a 
point. The sections 36 and 38 are flared to periphery 
section 54. The defined gaps 56 and 58 retain a tapered * 
shape toward periphery 54. The outer shape of the con- 
tainer as shown in figure 6 may have an oval appear- 
ance. The brick 34 may also have a corresponding oval 
cross sectional shape. 

[001 7] The specific angle and contour of the end faces 
36 and 36 may be contoured and positioned in accord- 
ance with what computational fluid dynamic analysis 
calculates will provide a low pressure drop and uniform 
flow through the catalyst brick. These angles and posi- 
tions may change depending on the initial shape of the 
container 12, the anticipated flow rates of the exhaust, 
and the restrictions within the catalyst brick. 
[001 8] Inthis fashion, a more efficient catalyst assem- 
bly is achieved that does not lower any capacity, but can 
be housed in a shorter and smaller container. 
[001 9] Variations and modifications are possible with- 
out departing from the scope and spirit of the present 
invention as defined by the appended claims. 



between the central section and at least one of 
the inlet and outlet; 

a catalyst substrate mounted in the central sec- 
tion and having two opposite end faces; 
5 at least one of said two opposite faces being 

contoured to extend axially into a respective in- 
terior defined by said tapered section. 

2. A catalyst assembly as defined in claim 1 further 
10 characterized by: 

said container having a respective tapered sec- 
tion interposed between the central section and 
both the inlet and outlet; 
15 both of said two opposite faces of said catalyst 

substrate being contoured to extend axially into 
the interior defined by said respective tapered 
section. 

20 3. A catalyst assembly as defined in claim 2 further 
characterized by: 

said respective tapered section and said oppo- 
site ends of said catalyst substrate form two ax- 
25 ially oppositely disposed gaps that are tapered 

toward an outer radial periphery of the catalyst 
substrate. 

4. A catalyst assembly as defined in claim 3 further 
30 characterized by: 

said container having a circular outer contour; 
said substrate substantially fills said central 
section; 

35 said end faces each having a tapered frusto- 

conical section that extends into the interior of 
said tapered section, and a radially central flat 
disc section. 

*o 5. A catalyst assembly as defined in claim 1 further 
characterized by: 

said contour of said end face being shaped with 
the use of computational fluid dynamics to min- 
45 imize the pressure differential at each point of 

said end face. 



Claims so 

1 . A catalyst assembly for emission control of an en- 
gine, said catalyst assembly characterized by: 

a longitudinally extending container having an 55 
inlet and outlet at opposite ends thereof; 
said container having a enlarged diameter cen- 
tral section and a tapered section interposed 
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